Methods
The animals were prepared by ligating the left pulmonary artery in each instance by a method previously described.2 Subsequent procedures were carried out under sodium pentobarbital (35 mg/kg) anesthesia. Gases from the depths of the bronchial tree were obtained by intubation, according to a technique employed by Birath,1 and before him by Loewy and Schrotter,9 and by Krogh.' As in Birath's method, ureteral catheters (No. 6 or 8 French) were passed into the basal bronchi of each lung either under direct bronchoscopic observation or through the two halves of the tracheal divider. Gases were aspirated repeatedly, approximately 1 cc. at the end of each expiration, through the catheters into mercury-filled storage bulbs until adequate samples were collected for analysis.
The tracheal divider used for isolating the respiratory exchange of each lung is a VanAllen cannula modified for bronchospirometry.2 ' This cannula was also used in the rebreathing experiments (conditions C and D), in which the left lung was connected to a recording spirometer or a rubber bag, as desired, while the right was in communication with room air or a supply or oxygen.
Oxygen tensions were determined by the method of Fasciolo and Chiodi,' employing a special type of tube which permits the rapid chilling and centrifugation of blood and subsequent harvesting of plasma without exposure to the atmosphere. It Determinations were made of the composition of end-expiratory gases drawn simultaneously from the deeper respiratory passages of the intact right lung and the left lung whose pulmonary artery had been ligated. Both lungs were in free communication with the outside air during this time. The samples obtained under free transcarinal exchange (condition A) are compared in Table 1 with those obtained with a tracheal divider in place (condition B). In considering the results of the analyses it must be remembered that since the animals were under sodium pentobarbital anesthesia deep enough for bronchospirometry, the arterial blood was unsaturated, averaging approximately 63% when both lungs were breathing air; in the conscious resting animals the arterial oxygen was invariably normal, and was 100%o when the right lung was breathing oxygen even under the barbiturate. The reasons for the unsaturation in anesthesia with another barbiturate, sodium pentothal, have been discussed elsewhere.' It is obvious from Table 1 that under both conditions the oxygen content of the basal bronchi in the intact lung is lower, and the CO2 content higher, than in the left lung. When the CO2 content in the left lung is low, the oxygen tends to be relatively high. Stated otherwise, the gas content of the left lung tends more to resemble room air than that of the right lung. This contrast with the gaseous contents of the right basal bronchi is even more striking when the tracheal divider is in place than when transcarinal exchange is free. Under the latter condition (A), the left lung takes in at each inspiration a relatively large portion of the tracheal and pharyngeal "dead space air," for the reason that the minute volume of gas exchange of this lung is relatively lower than that of the right. In a series of determinations on the three animals listed in Table 1 In all of the samples from the side of ligation the CO2 tends to approximate much more closely than the 02 the respective levels from the normal right side. Roh and his co-workers point out that the probable mechanism involves not only the twenty to thirty times greater diffusibility of CO2 in comparison with 02, but also the high dissociation gradient for the carbonate. '2 The sooner after ligation of the pulmonary artery the samples from the left side are obtained, the closer the similarity to room air, especially under t Through bronchospirometric cannula (condition B).
condition B (tracheal divider in place). Thus, in the earlier weeks after ligation, the quantity of CO2 leaving and the oxygen entering the relatively small volume of bronchial arterial blood then perfusing the capillaries of the left lung is insignificant in comparison with the volume of gases exchanged at each breath. Evidence for this is found in the fact that the PO2 of the systemic arterial blood is lower than that of the contents of the left basal bronchi. The arterial pO2 iS lower, by some 35 to 65 mm. Hg, than that even of the right lung (Table 2) . It is the latter datum which suggests that systemic venous blood is traversing poorly ventilated alveoli and is being contributed relatively unchanged to the general stream entering the left auricle. Later (dogs 9 and 11), the gases from the two sides tend to be more closely similar in composition. 2. The lung as a tonometer.
When the lung with a capillary bed supplied solely by systemic arterial blood was placed into communication with a spirometer or bag containing air, its function as a tonometer could be studied. Observations were made under these conditions: (a) when the relatively normal right lung was open to air (condition C), and (b) when this lung was supplied with oxygen (condition D).
A. Condition C: While the right lung was breathing freely from the room, the left was connected through its cannula either with a rubber bag or with a spirometer containing respectively 750 cc. and approximately 2000 cc. of air. The sequence of events during the earlier phases of such an experiment can be demonstrated graphically by projecting selected points from the spirometric tracing as ordinates on a graph and by indicating the composition of the gases at intervals. This has been done in Figures 1 and 2 Table 3 . In the present experiment the percentage of oxygen at the end of an hour appears to be low in comparison with that of normal "alveolar air," but actually its tension is 82 mm. Hg, much higher than that of the arterial blood in any of the animals studied under similar circumstances of anesthesia (Table 2) . Obviously equilibrium has not been attained at the end of one hour. Inspection of the data shows that this must also be true for the other experiments recorded in Table 3 .
B. Condition D: When the right lung is given 02 rather than air to respire under similar circumstances, 02 enters the left spirometer, more rapidly during the first thirty minutes as shown in Figures 3  and 4 Figure 4 shows that during this interval the spirometer gained 445 cc. of oxygen (at ambient temperature and pressure), while losing 298 cc. of N2; thus, the total gain in volume was 147 cc. Figure 1 have been used to indicate the total volume; in addition, the composition of gas samples obtained at three points is indicated. It is obvious that the early rise in total volume results from the excess of C02 and N2 transferred into the spirometer over the 02 absorbed, a condition that is reversed later. Numerical data are given in (Table 4) , these large gradients are not surprising. Even at the end of 12Y34 months in Dog #9, however, the oxygen tension in the left lung was only 286 mm. Hg when the oxygen percentage was 39.7, the highest recorded at the end of two hours in any of the present observations.
Although data on the arterial PO2 are not available in this instance, it is probable that a gradient of at least 100 mm. Hg existed. Discussion Common to all of these observations are the large differences between the alveolar and arterial P02 values, much greater than those which exist normally, at least in man." '8 In the case of the "normal" right lung these can be accounted for by the sodium pentobarbital anesthesia with the consequent poor ventilation of many alveoli which results in failure of oxygenation of considerable quantities of venous blood. Desaturation of the systemic arterial blood under another barbiturate has been demonstrated by Penrod and Concerning the first factor, more rapid at first. data are available from previous observations on the bronchial arterial flow made on these animals under sodium pentobarbital anesthesia. During the first six weeks the expected flow through the alveoli of the left lung is usually less than 250 cc/min/M2.? Thus the slow circulation is probably of importance so soon after ligation. After the eighth month, however, flows of more than 500 cc/min/M2 are to be expected.
Concerning the second factor, the tidal volumes of the left lung of the three dogs, as averaged in each instance from a large series of observations Table 4 .
The rates of transfer of both O2 and N2, especially of the latter, are more rapid at first. even at the end of two hours, since there is evidence that oxygen transfer has not ceased.
These observations suggest, with due allowance for the effect of barbiturate anesthesia and decreased tidal volume of the operated lung, that the permeability of the alveolar membranes to gases may be impaired after ligation of the pulmonary artery.
